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(57) ABSTRACT 

A method and apparatus for apparatus for controlling com- 
munications between a mobile cellular telephone and a cell 
of a cellular telephone network. The apparatus comprises a 
serving transceiver for transmitting and receiving commu- 
nications between the cell and the mobile cellular telephone, 
a scanner, coupled to an antenna, for seleclably scanning the 
communication channels to measure a characteristic of the 
signal transmitted from the mobile telephone, and a 
controller, coupled to the scanner and the serving 
transceiver, for commanding the antenna based on the 
measured signal characteristic. 
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METHOD AND APPARATUS FOR is a method wherein each user's transmissions are modu- 

INTELLIGENT MICROCELL AND ANTENNA lated by a dififerent pseudo-random (PN) code to distinguish 

SELECTION IN DIGFTAL CELLULAR the user's logical channel, instead of being assigned a 

TELEPHONE SYSTEMS different frequency channel or a different time slot. These 

5 PN codes are orthogonal or partially correlated to each other, 

CROSS REFERENCE TO RELATED so that it is possible to identify the user channel based on an 

APPLICATIONS analysis of the PN codes used in the transmission. As a 

™ . , . , ^» J TTo c result, more than one user can use the same frequency, so 

This appUcation claims the benefit under 35 U.S.C. § , „^ . , j * Jr^ ^ ii ■ 

iift/\ fTTcn 1 r *• c KT £n/no>i ncA long as they each use different PN CO des to modulate their 

119(c) of U.S. Provisional application Ser. No, 60/024,950, f«n^mi*«^nn<. 

filed Aug. 30, 1996, entitled "INTELLIGENT MICRO- transmissions. 

CELL AND ANTENNA SELECTION IN CDMA CELLU- CDMAis especially desirable if the communication chan- 

LAR TELEPHONE SYSTEMS'* by William C. Y Lee nel is relatively noisy. This is because CDMA typically uses 

which application is incorporated by reference herein. ^P^^^^ spectrum techniques that are tolerant to noise and 

rr.. .1 1 _i . 1- o VT multipath interference. As a result, CDMA allows more 

This apphcation is also related to application Ser. No. -tc ^\ _ • p u i * i n 

08/608,172, filed Feb. 28, 1996, entitled "DIGITAL ^^^s to use more noisy frequency c^^^^^ 

MICr6cE1:LS FOR CELLULAR r^TWORKS/' by Wil- '^''^ ^^^^^^^^ ^^^^^^^ ^^1^P^°^^ 

Ham C. Y. Lee, now U.S. Pat. No. 5,678,186, which is a ^ 

continuation of application Ser. No. 08/263,129, filed Jun. advantage of CDMA is that every cell uses the 

21, 1994, now U.S. Pat. No. 5,504,936, which is a continu- ^^"^^ wideband frequencies or channels. As a result, 

ation of ser. No. 08/330,200, filed Oct. 27, 1994, now U.S. ^ possible to have the closest co-channel separation, i.e., 

Pat. No. 5,479,397, which is a continuation of appUcation ^^^^^ co-channel separaUon distance (D) and the 

Ser. No. 08/052,636, filed Apr, 26, 1993, now abandoned, ^^^1 (^) ^ ^^MA system could be equal to 2, 

which is a continuation-in-part of application Ser. No. whereas the ratio D/R for other communication methods is 

07/679,521, filed Apr. 2, 1991, now U.S. Pat, No. 5,243,598, 35 ^^^"^ 

all of which applications are incorporated by reference A consequence of using the same set of wideband fre- 

herein. quencies in every cell is that no frequency switching is 

required as mobile units move from cell to cell. Instead, as 

BACKGROUND OF THE INVENTION mobile units move from cell to cell, only the PN codes need 

^ „. ,j - . , . ,0 to change. Such changes in the PN codes, instead of 

1. Field of the Invention 30 ^^^^^^^^^ ^^^^^^^ hand-ofl*s. As a result, 
This invention relates m general to methods and devices there is an improvement in the performance of the cellular 

for cellular telephone communications, and in particular to telephone system. 

a method and apparatus for intelligent microcell and antenna intelHgent microcell and adaptive antenna switch- 
selection in cellular telephone systems. technologies have been successfiil, they do not take full 

2. Description of Related Art advantage of the benefits offered by microcell cellular 
Cellular telephone communications technologies has telephone technology. For example, the foregoing increases 

advanced rapidly in the last decade. A key advance in the capacity and reduces noise and cost by modifying the 

development of cellular telephone communications is the transmission of signals from the cell to the mobile cellular 

advent of digital microcells, as described in U.S. Pat. Nos. telephone to reduce interference, but does nothing to reduce 

4,932,049 and 5,504,936, issued to Lee, both of which are received noise from other extraneous sources that are not 

hereby incorporated by reference herein. These patents under the cellular telephone network's control. There is 

describe the use of a plurality of contiguous cells, each ceU therefore a need in the art for improved methods to reduce 

with a master site and a plurality of zone sites defining these noise sources. 

communication zones, which are defined by a plurality of 45 Further, intelligent microcells and beam-switching anten- 

suitably positioned antenna sets within the periphery of the nae have not been successful CDMA cellular telephone 

cell. Consequently, each zone has a transmitting and receiv- systems. A primary reason for this is that the PN code for 

ing means directionally configured to limit propagation of each user is not detected at the RF (radio frequency) stage 

signals substantially to a zone within the boundaries of the in order to determine the associated signal strength. As a 

cell. 5Q result, the proper microcell zone or antenna beam cannot be 

The performance of cellular telephone systems, i.e., voice selected by the signal strength. Thus, there is also a need in 

quality, coverage, and capacity, has been improved through the art for microcell and antenna selection in CDMA cellular 

the use of both intelligent microcells and beamswitching or telephone systems, 
beam- forming antennae defining communications zones. 

This may be accomplished by measuring the strength of the 55 SUMMARY OF THE INVENTION 

signal transmitted by the mobile telephone in each commu- To overcome the limitations in the prior art described 

nication zone, and use of that measurement to determine the above, and to overcome other limitations that will become 

location of the mobile cellular telephone, lliereafter, trans- apparent upon reading and understanding the present 

missions to that mobile cellular telephone are accomplished specification, the present invention discloses an apparatus 

by selecting the antennae transmitting into the same com- for controlling communications between a mobile cellular 

munication zone that the mobile cellular telephone is located telephone and a cell of a cellular telephone network. The 

in. By substantially limiting transmissions into this particu- apparatus comprises a serving transceiver for transmitting 

lar communication zone, interference in other zones is and receiving communications between the cell and the 

minimized and capacity is increased. mobile cellular telephone, a scanner, coupled to an antenna, 

Another major improvement in mobile cellular telephone 65 for selectably scanning the communication channels to 

technology involves the application of code division mul- measure a characteristic of the signal transmitted from the 

tiple access (CDMA) communication technologies. CDMA mobile telephone, and a controller, coupled to the scanner 
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and the serving transceiver, for commanding the antenna 
based on the measured signal characteristic. 

In one embodiment, antenna control is provided by a 
switching network which selects an antenna or combination 
of antennae for communications. In another embodiment, 5 
this is accomplished via beam forming techniques. The 
present invention is suitable for both GSM and CDMA 
coded communications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring now to the drawings in which like reference 
numbers represent corresponding elements throughout; 

FTG. 1 is a diagram presenting an overview of the 
enviroiunent of the present invention; 

FIG. 2 is a top-level block diagram of the present inven- 
tion; 

FIG. 3 is a block diagram of one embodiment of the 
present invention; 

FIG. 4 is a block diagram of a second embodiment of the 20 
present invention; 

FIG. 5 is a block diagram of a third embodiment of the 
present invention; and 

FIGS. 6A-6C are flowcharts illustrating the operation of 
the present invention. 25 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In the following description of the preferred embodiment, 
reference is made to the accompanying drawings which 30 
form a part hereof, and in which is shown by way of 
illustration, a specific embodiment in which the invention 
may be practiced. It is to be understood that other embodi- 
ments may be used and changes may be made without 
departing from the scope of the present invention. 35 

FIG. 1 is a diagram presenting an overview of the present 
invention. A cellular telephone network 100 comprises a 
plurality of cellular telephone cells 102, which are serviced 
by one or more antennae 104, 106, and 108. By virtue of the 
transmission and/or reception characteristics of the antennae 40 
104, 106, and 108, communication zones 104A, 106A, and 
108A are defined within the cell 102. These zones may be 
defined by the reception characteristics of the antennae 104, 
106, and 108, and associated equipment, the transmission 
characteristics of the antennae 104, 106, and 108 and the 45 
associated equipment, or both. In general, the boundaries of 
the communication zones 104A, 106A, and 108A will also 
be determined from other variables such as surrounding 
terrain, and interference from other signal sources. In one 
embodiment of the present invention, the scope of commu- 50 
nication zones 104A, 106A, and 108A can also be deter- 
mined by the reception capability and characteristics of the 
mobile cellular telephone 112, which can be obtained by 
measurement or by message transmission from the mobile 
cellular telephone 112. 55 

Antennae 104, 106, and 108 can comprise a simple single 
antenna for transmitting and receiving communications 
from the mobile cellular telephone 112, or can comprise 
separate antennas for transmission and reception of the 
communications. Further, the antennae 104. 106, and 108 60 
may comprise a phased array, or other multiple antenna 
constructs, including beam forming antennae, which allow 
the antenna sensitive axis and other parameters such as 
bearawidth or gain to be physically or electronically com- 
manded or controlled, thereby defining a beam forming 65 
antenna area 110 to service mobile units 112D in the cell 
102. 
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Although not shown in FIG. 1, the cellular telephone 
network 100 also comprises other cells similarly described. 
Mobile telephone 112 may be in one or more communica- 
tion zones 104A, 106A, and 108A of the cell 102 at any one 
time. For example, as mobile telephone travels within the 
cell 102, it may be initially found in communication zone 
104A, as indicated by its position at 112A, subsequently 
located in communication zones 104A and 108A, as indi- 
cated by its position at 112B, or in another single commu- 
nication zone 108A, as indicated by position 112C. 

FIG. 2 is a top-level block diagram of the present inven- 
tion. The antennae described with respect to FIG. 1 are 
collectively represented as antennae 208 in this diagram. 
The present invention comprises a controller 205 coupled to 
the antennae 208, a scanner 202, and a serving transceiver 
204. The serving transceiver 204 supports transmission and 
reception of communications between the cell 102 and the 
mobile cellular telephone 112, and to support this function, 
is coupled to the antennae 208 via the controller 205. 

The scanner 202, selectably .scans communication chan- 
nels to measure a characteristic of signals transmitted from 
the mobile cellular telephone 112. This may be accom- 
plished by using the antennae 208 servicing the zone where 
the measurement is taken, however, this may be accom- 
plished by using antennae 208 from other zones, more than 
one zone, or alone or in combination with beam forming 
techniques such as those employed with phased array anten- 
nae. 

The controller 205 uses the measured characteristic and 
other relevant information to command the antenna for 
communications with the mobile cellular telephone 112. In 
one embodiment, these antenna commands use beam form- 
ing techniques to direct and control the antenna for com- 
munications with the mobile telephone 112. In another 
embodiment, this is accomphshed by merely switching 
antennae 104, 106 and 108 to select a communications zone. 
In a third embodiment, this is accomplished with both 
switching and beam forming techniques. 

The antennae 104, 106, and 108 may also be controlled 
based upon other information regarding the mobile cellular 
telephone 112 or its user. For example, the signal charac- 
teristic measured from the mobile cellular telephone user 
may indicate that the user is in communication zone 104A 
and communication zone 108A, indicating that either can be 
selected for communications. If the mobile cellular tele- 
phone 112 was located at 112A and commimications zone 
104A was used for communications in the recent past, 
location at position 112 C may indicate that the user will 
enter and remain in communicatiorjs zone 108 A. This infor- 
mation can be used to more intelligently select the commu- 
nications zone. Further, historical data regarding each par- 
ticular user or user group travel patterns, road patterns, or 
combinations thereof can be used with or without optimal 
filtering or prediction techniques to control antennae 104, 
106, and 108. 

FIG. 3 is a block diagram of one embodiment of the 
present invention illustrating application with a frequency 
division multiple access (FDMA) and time division multiple 
access (TDMA) system similar to that employed in GSM. In 
this application, communication channels are defined by 
frequency bands and time slots within each band. In this 
embodiment, scanner 202 comprises a plurality of scanning 
receivers 302. 

In one embodiment, each scanning receiver 302 is asso- 
ciated with a communication zone 104A-108A in the cell 
102. For discussion purposes, these zones are indicated on 
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FIG. 3 as z^, Z2, and Z3. The scanning receivers 302 scan the ing controller selects the antenna or antennae for receiving 

frequency bands and time slots for each zone to measure a communications from the mobile cellular telephone 112. In 

characteristic of signals transmitted from the mobile cellular embodiments utilizing beam forming techniques, the receiv- 

telephone 112. This information is then provided to a ing controller controls reception of signals from the mobile 

selector 206, which operates in this embodi ment as a zone < telephone 112 by providing commands to the beam forming 

selecto rs to select the zone for communications^ with the antennae. 

^Se^^cellular telephone U2. This is accomoli^ed-by^he r-,^ _ . ... . ^ .1 

_ -I'lA u -^^S. rlCj. 5 snows another embodiment or the present 

transmitting processor 320, operating here a/a zone switchX ,. „ , ^■ . j • ■ ,27 
using the cSmmaad signal 316 from the selefctor 206,^^ '^''"''''TA^t'T^^, application to a code division multiple 

embodiment, the frequencies and lime slotsWsT^e f^"^* .^^^M^) ^y^'".""- I" th^cmbodmient. the serving 

^n-i V 1 J • transceiver 204 composes a CDMA serving transmitter 512, 

scanmng receivers 302 are synchronously scanned usmg /-.r,x/A • e't-y u T j . j i 

synchronizing module 319 so that the characteristic of thl J.^R^J^ '^^"5 receiver 522 both coupled to a duplexer 

signal transmitted from the mobile cellular telephone 112 is f ' ^'^'"8 transmitter 512 generates baseband signals 

* J. . * 1 to transmit on user channels having appropnate PN codes 
measured in each zone substantially contemporaneously, ^ ^ . . , . -i n i . V f ^^-^ ^, 
However, this need not be the case. liaflnlhctinbQdipenl f "s™"^'"" f ^°]>^\^ '^^f" '^l^Phone m^Chan- 

- -rt-t .^ti*^ ' 15 nel transmitters 513 are mdicated as T,, T^, . . . T„, and 

the scanning receivers 302 are not associated with any . , . --^ . , , rT rT ^ 

^ -.J c - channel receivers 523 are indicated as R., . . . R„. The 

particular zone, but arc instead coupled to beam forming , , . , ^. ^ i 

* vo,— tr-ir ' 1— -51 t-in^Tcr- *u duplexcr 514 multiplexes the vanous user channels on the 

antenngrwh ichj: an.service«generahzeQ-areas-llO'Witmn the r^r^^ • i 

ceinol-^ RF signals. 

--Serving transceiver 204 comprises a serving receiver 304, controller 205 comprises a selector 206 and an 

a serving transmitter 306, and seivmg transceiver controller f ^^"'l^, ^^^^^^ ^00 which includes an antenna 

312, The serving receiver 304 is coupled to the antennae , ^^^P^^^ ^ connectmg box 518. The antenna box 
208.and comnds es_a plurality of bandnass receiy^ers^O li..^ ^16 selects one or more desired antennae 208 for commu- 

which receive communications on the selected frequency ^ ^he mobile telephone 112, and feeds the RF 

and time slots. The selection of the receiving frequency and ^'^""^^ to the connecting box 518 The connecting box 518 

time slot (and hence, the channel) of the bandpass receivers ^^^P^^^ ^^P^^^ ^^^^ ^^^^f ^"^e'lnae 208 for 

308 is synchronized with that of the scanning receivers 302 tjansrnission to the mobile telephone 112. As herein 

via control signal 318. In one embodiment, the control signal described, the antenna box 516 and the connecting box 518 

318 is suppHed by a synchronizing module 319. Bandpass ^^^^^ to select the antennae 208 for receiving 

transmitters 310 transmit communications to the mobile 30 ^^g^^^ ^^^^^ ^^"^l^"" telephone 112. 

cellular telephone 112 via the controller 205. Signals received through the antennae 208 are also 

The controller 205 comprises transmitting controUer receivedby the connecting box 518. The connecting box 518 

which includes a transmitting processor 320 and selector ^^^^ ^ signals to the antenna command box 516. The 

206. In one embodiment, the controller 205 selects the antenna box 516, in turn, feeds the RF signals to the 

proper communications zone for transmissions to the mobile 35 duplexer 514, which demodulates and demultiplexes the 

cellular telephone 112 using the command from the selector various baseband user channels, and routes the baseband 

206 based upon a signal characteristic measured from the ^^er channels to the serving receiver 522, which comprises 

mobile cellular telephone 112. Jt^ thi.^ cm^ndimenL.,thc a plurahty of channel receivers 523. 

transmitting_2E2£?^°^ operates as a zone switch. This is The scanner 202 comprises a scanning receiver 524 which 

accompEslKdTy' sel^tiTlf^he"antennae or anteriTnc^208 40 is selectively coupled to one of the channel receivers 523 

servicing the desired communications zone. In another one at a time to measure the baseband information of the 

embodiment, the cont roller 205 provides cnmrn andjCfSiahe associated user channel and to select the beam or beams to 
or mor C ' bcam fu fming ante nnae based_on_the — measured. be formed by any number of the antennae 208, A scanning 

sign a l ch ara c teristic. In this embodiment, transmitting pro- box 526 is coupled to the scanning receiver 524 and scans 

c'essor320"Cbntrols the beam forming antennae based upon 45 the antenna beams to measure a characteristic of the signal 

the measured signal characteristic. This may be accom- transmitted by the mobile cellular telephone 112, In one 

plished by selecting the amplitude and/or phase relationship embodiment, the measured signal characteristic is the FER 

of signals emanating from elements of the beam forming (frame error rate), or E^Jl^ (energy per bit divided by the 

antennae, by mechanical steering, or a combination of both interference power per hertz), or both FER and E^/I^ of each 

techniques. 50 user channel on each antenna 208 or beam. A measurement 

HG. 4 is a block diagram of an embodiment of the present controller 538 coupled to the scanning receiver 524 uses the 

invention in which the m easured signal charap^nstics nf th e measurable characteristics to control the selector 206. The 

signal from the mobile ceUular telephone U2 are used not selector 206 selects the desired antenna coverage. Selector 

only to control transmission communications ^coffi-thucell ^06 is coupled to a control box 532 which translates the 

to the mobile cellular telephone 112, but also used to control 5S desired coverage into antenna 208 commands to select the 

the reception communications for the signal frnm tt ]e mnhile proper antenna or antennae 208 or beam having the lowest 
cellula r telephone 112 as well. As previously described, one , FER, or highest E^yi^ or both the lowest FER and highest 

advantage ot this embodiment is that it permits rejection of ^ifioy or other optimal measurable characteristic, for each 

unwanted signals. In this embodiment, a receiving controller channel. The smart antenna coupler 534 is responsible for 

comprising the selector 206 and a receiving processor 400 is 60 selecting and selectably coupling each of the channel receiv- 

coupled between the antennae 208 and the serving receiver ers 523 for coupling to the scanning receiver 524 to ensure 

304. Signals from each antennae 104, 106, and 108 are that all of the antennae 208 or beams are scanned before 

provided to the receiving processor 400 and provided to the moving to the next channel receiver 523, This process is 

serving receiver 304 based on the signal characteristics repeated periodically for all channels, 

measured by the scanning receiver 202. This occurs under 65 In an embodiment of the present invention employing 

the command of the selector 206 via control signal 402. In beam switching techniques, antenna interface module 200 

embodiments using beam switching techniques, the receiv- selects the proper antenna or antennae 208 by selectively 
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coupling the CDMA serving transceiver 512 to the antennae 
208. This may be perfonned to select an antenna or antennae 
conabination for either transmission or reception of signals 
to and from the mobile telephone 112. In this case, the 
selector 206 operates as a zone selector and the antenna 5 
interface module 200 operates as a zone switch. 

In an embodiment using beam forming techniques alone 
or in combination with beam switching, the selector 206 and 
the antenna interface module 200 operate to command the 
beam forming antennae for transmission and reception in lO 
accordance with the measured signal characteristic. 

FIGS. 6A-6C arc flowcharts further illustrating the opera- 
tion of the present invention. The process begins when a 
signal transmitted from the mobile cellular telephone 112 is 
received on a selected communication channel, as shown in 
block 600. Next, as shown in block 602, a characteristic of 
that received signal is measured using an antenna or anten- 
nae 208. Then, antennae 208 for communications with the 
mobile cellxilar telephone 112 are controlled in accordance 
with the measured characteristic of the received signal. This 
is depicted in block 604. 

FIG. 6B is a flow chart showing the steps performed to 
measure a characteristic of the signal received from the 
mobile cellular telephone 112. If the communications are 
CDMA coded, the signal received from the mobile cellular 
telephone is decoded 610, and the characteristics of the 
decoded signal is measured 612. If the communications are 
FDMA and TDMA coded, such as is the case with the GSM 
system, communications channels are selected substantially 
synchronously for each scanning receiver 302 by selecting a 
frequency and a time slot. This is illustrated in block 614. 
Then, as shown in block 616, a characteristic of received 
signal is measured with each scanning receiver. Finally, the 
communication channels arc scanned to measure the char- 
acteristic of the received signal for all communications 
channels. This is shown in block 618. 

FIG. 6C is a flow chart further illiistrating the method 
steps performed in measuring the characteristic of the 
received signal for all communications channels. First, as 
depicted in block 620, each time slot within the selected 
frequency band is successively selected to measure the 
desired signal characteristic. Then, other frequency bands 
are successively selected, as shown in block 622. When all 
commimications channels are scanned, the process is 
completed, as shown in block 624. Of course, the entire 
process is repeated periodically so that signals from the 
mobile cellular telephone are periodically received and 
measured to select the antennae 208. 

CONCLUSION 50 

This concludes the description of the preferred embodi- 
ment of the invention. 

In summary, the present invention describes an apparatus 
and method for controlling communications between a ss 
mobile cellular telephone and a cell of a cellular telephone 
network. The apparatus comprises a serving transceiver for 
transmitting and receiving communications between the cell 
and the mobile cellular telephone, a scaimer, coupled to an 
antenna, for selectably scanning the communicaUon chan- 60 
nels to measure a characteristic of the signal transmitted 
from the mobile telephone, and a controller, coupled to the 
scanner and the serving transceiver, for commanding the 
antenna based on the measured signal characteristic. 

In one embodiment, antenna control is provided by a 65 
switching network which selects an antenna or combination 
of antennae for communications. In another embodiment. 
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this is accomplished via beam forming techniques. The 
present invention is suitable for both GSM and CDMA 
coded communications. 

The foregoing description of the preferred embodiment of 
the invention has been presented for the purposes of illus- 
tration and description. It is not intended to be exhaustive or 
to limit the invention to the precise form disclosed. Many 
modifications and variations are possible in light of the 
above teaching. It is intended that the scope of the invention 
be limited not by this detailed description, but rather by the 
claims appended hereto. 

What is claim is: 

1. An apparatus for controlling communications between 
a cellular telephone network operating on a plurality of 
communication channels and having a cell served by at least 
one antenna, and a mobile cellular telephone, the apparatus 
comprising: 

a serving transceiver, for transmitting and receiving com- 
munications between the cell and the mobile cellular 
telephone; 

a scanner, coupled the antenna, for selectably scarming the 
communication channels and measuring a characteris- 
tic of a signal transmitted from the mobile telephone, 
the scanner comprising at least one scanning receiver 
for measuring the signal characteristic; 
a controller, coupled to the scaimer and the serving 
transceiver, for commanding the antenna based on the 
measiu^ed signal characteristic; 
wherein the cell comprises a plurality of communication 
zones defined by one or more antennae serving the 
zone, and wherein 

the scanner selectably scans the communication zones 
to measure the characteristic of the signal transmitted 
from the mobile telephone in the commtmication 
zones; and 

the controller further comprises a zone selector, 
coupled to the scanner, for selecting the zone for 
communications between the mobile telephone and 
the cell based on the measured signal characteristic, 
and a zone switch, communicatively coupled to the 
zone selector, the serving transceiver, and the anten- 
nae for selectively coupling the antennae to the 
serving transceiver based on the selected zone; 
wherein the serving transceiver comprises: 

a serving receiver having a plurality of channel 
receivers, each .selectable coupled to the scanning 
receiver by an antenna coupler to measure the 
characteristic and each channel receiver associ- 
ated with a communication channel; 
a serving transmitter having a plurality of chaimel 
transmitters, each channel transmitter associated 
with a communications channel; 
a duplexer communicatively coupled to the serving 
receiver and the serving transmitter, and commu- 
nicatively coupled to the antennae via the zone 
switch, the duplexer for selectably coupling the 
serving receiver and the serving transmitter to the 
zone switch; 

wherein the zone switch selectably couples the 
antennae to the duplexer to select the communi- 
cations zone in accordance with the measured 
characteristic; and 
wherein the antenna coupler synchronizes a scanning 
box coupled to the zone switch with the scanning 
receiver to measure the characteristic in all com- 
munication zones before measuring the character- 
istic in a second communication channel. 
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2. A method of adaptively controlling communications 
with a mobile telephone in a cellular telephone network 
operating on a plurality of communicating channels, the 
cellular telephone network comprLsing a cell served by at 
least one antenna, the method comprising the steps of: S 

receiving a signal transmitted by the mobile telephone on 
a selected communication channel; 

measuring a characteristic of the received signal trans- 
mitted from the mobile telephone on the communica- 
tions channel; 

controlling the antenna in accordance with the measured 

characteristic of the received signal; 
wherein the antenna is a beam forming antenna and 
controlling step comprises the step of directing a sen- j5 
sitive axis of the beam forming antenna according to 
the measured signal characteristic; 
wherein the signal characteristic is measured substantially 
synchronously using a plurality of scanning receivers; 
wherein the cell wherein further comprises a plurality of 20 
antennae and the communication channels are uniguely 
defined by a frequency band and a time slot, and 
wherein the step of measuring a characteristic of the 
received signal transmitted from the mobile telephone 
on the communicalinos channel comprises the steps of: 25 
substantially synchronously selecting a communica- 
tions channel for each of the scanning receivers by 
selecting a frequency band and a time slot; 
measuring the characteristic of the received signal 
transmitted from the mobile telephone on the com- 30 
munications channel with the scanning receiver; and 
scanning the communications channels to measure the 
characteristic of the received signal in each channel. 

3. An apparatus for controlling communications between 

a cellular telephone network operating on a plurality of 35 
communication channels and having a cell served by at least 
one antenna and a mobile cellular telephone, the apparatus 
comprising: 

a serving transceiver, for transmitting and receiving com- 
munications between the cell and the mobile cellular ^° 
telephone; 

a scanner, coupled to the antenna, for selectably scanning 
the communication channels and measuring a charac- 
teristic of a signal transmitted from the mobile 
telephone, the scanner comprising at least one scanning 
receiver for measuring the signal characteristic; 

a controller, coupled to the scanner and the serving 
transceiver, for commanding the antenna based on the 
measured signal characteristic; 

wherein the cell comprises a plurality of communication 
zones defined by one or more antennae serving the 
zone; 

wherein the scanner selectably scans the communication 
zones to measure the characteristic of the signal trans- 55 
mitted from the mobile telephone in the communication 
zones, and the controller further comprises a zone 
selector, coupled to the scanner, for selecting the zone 
for communications between the mobile telephone and 
the cell based on the measured signal characteristic, and 
a zone switch, communicatively coupled to the zone 
selector, the serving transceiver, and the antermae for 
selectively coupling the antennae to the serving trans- 
ceiver based on the selected zone; 

wherein the communication channels are uniquely 65 
defined by a frequency band and a time slot, and 
wherein the scanner comprises a plurality of scanning 
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receivers coupled to the antennae for substantially 
contemporaneously measuring the characteristic of the 
signal transmitted by the mobile telephone in each 
communication zone, and the serving transceiver com- 
prLscs a serving transmitter and a serving receiver 
having a plurality of bandpass receivers, each bandpass 
receiver for receiving communications in the channels 
within a frequency band, each scanning receiver syn- 
chronized to receive signals transmitted in the same 
time slots as the scanning receivers; 
wherein the zone switch comprises a transmitting zone 
switch coupled between the serving transmitter and 
antennae for selectively couphng the antennae to the 
serving transmitter based on the measured signal char- 
acteristic; and 

wherein the antennae comprise at least one beam forming 
antenna and the transmitting zone switch further com- 
prises a beam forming antenna controller for directing 
the beam forming antenna in accordance with the 
measured signal characteristic. 
4. An apparatus for controlling communications between 
a cellular telephone network operating on a plurahty of 
communication channels and having a cell served by at least 
one antenna and a mobile cellular telephone, the apparatus 
comprising: 

a serving transceiver, for traasmitting and receiving com- 
munications between the cell and the mobile cellular 
telephone; 

a scanner, coupled to the antenna, for selectably scanning 
the communication channels and measuring a charac- 
teristic of a signal transmitted from the mobile 
telephone, the scanner comprising at least one scanning 
receiver for measuring the signal characteristic; 

a controller, coupled to the scanner and the serving 
transceiver, for commanding the antenna based on the 
measured signal characteristic; 

wherein the cell comprises a plurahty of communication 
zones defined by one or more antennae serving the 
zone, and wherein 

the scanner selectably scans the communication zones 
to measure the characteristic of the signal transmitted 
from the mobile telephone in the communication 
zones; and 

the controller further comprises a zone selector, 
coupled to the scanner, for selecting the zone for 
communications between the mobile telephone and 
the cell based on the measured signal characteristic, 
and a zone switch, communicatively coupled to the 
zone selector, the serving transceiver, and the anten- 
nae for selectively coupling the antennae to the 
serving transceiver based on the selected zone; 

wherein the communication channels are uniquely 
defined by a frequency band and a time slot, and 
wherein the scanner comprises a plurality of scan- 
ning receivers coupled to the antennae for substan- 
tially contemporaneously measuring the characteris- 
tic of the signal transmitted by the mobile telephone 
in each communication zone, and the serving trans- 
ceiver comprises a serving transmitter and a serving 
receiver having a plurality of bandpass receivers, 
each bandpass receiver for receiving communica- 
tions in the channels within a frequency band, each 
scanning receiver synchronized to receive signals 
transmitted in the same time slots as the scanning 
receivers; 

wherein the zone switch comprises a transmitting zone 
switch coupled between the serving transmitter and 
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antennae for selectively coupling the antennae to the 
serving transmitter based on the measured signal 
characteristic; and 
wherein the zone switch comprises a receiving zone 
switch coupled between the serving receiver and 5 
antennae for selectively coupling the antennae to the 
serving transmitter based on the measured signal 
characteristic. 

5. The apparatus of claim 4, wherein the antennae com- 
prise at least one beam forming antenna and the transmitting lO 
zone switch further comprises a beam forming antenna 
controller for directing the beam forming antenna in accor- 
dance with the measured signal characteristic. 

6. A method of adaptively controlling communications 
with a mobile telephone in a cellular telephone network 15 
operating on a plurality of communicating channels, the 
cellular telephone network comprising a cell served by at 
least one antenna, the method comprising the steps of: 

receiving a signal transmitted by the mobile telephone on 
a selected communication channel; 

measuring a characteristic of the received signal trans- 
mitted from the mobile telephone on the communica- 
tions channel; 

controlling the antenna in accordance with the measured 
characteristic of the received signal; 

wherein the antenna is a beam forming antenna and the 
controlling step comprises the step of directing a sen- 
sitive axis of the beam forming antenna according to 
the measured signal characteristic; 
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wherein the signal characteristic is measured substantially 
contemporaneously using a plurality of scanning 
receivers, each of the plurality of scanning receivers 
associated with a communication zone; 

wherein the communications channels are defined by a 
plurahty of frequency bands and time slots, and the step 
of measuring the signal characteristic in each zone 
comprises the steps of: 

substantially synchronously selecting a communica- 
tions charmel for each of the scanning receivers by 
selecting a frequency band and a time slot; 

measuring the characteristic of the received signal 
transmitted from the mobile telephone on the com- 
munications channel with each scanning receiver; 
and 

scanning the communications channels to measure the 

characteristic of the received signal in each zone for 

all communications channels; 
and wherein the step of scanning the communications 

channels comprises the steps of: 

successively selecting each time slot within the 
selected frequency band to measure the character- 
istic of the received signal in that frequency band 
for each time slot; and 

successively selecting frequency bands and repeat- 
ing the step of selecting each time slot within the 
selected frequency band to scan all communica- 
tions channels. 

i|t )|( * >|e )|e 
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